Detection of supported lipid bilayers using their electric charge.
We describe an electronic detection method for charged lipid bilayers supported on a Si 3N 4/SiO 2/Si substrate. The flat-band voltage was used to monitor the charge of the bilayers. We show that the flat-band voltage varies with lipid adsorption depending on the polarity and mole ratio of the charged lipids, the salt concentration, and the surface coverage. Cationic and anionic bilayers produced a decrease and an increase in the flat-band voltage, respectively. The voltage change increased as the percentage of charged lipid components was elevated in the planar bilayers with full surface coverage. In addition, the voltage variation increased when the salt concentration was decreased or when the surface coverage of planar bilayer patches was increased. These results demonstrate that charged bilayers can be detected from the field effect that they exert on a solid support.